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Mr.  Charles  N.  Chadwick,  Chairman  of  the  Committee  on 
Brooklyn's  Water  Supply,  presented  the  foUowing  report: 


Mr.  President  and  Gentlemen :  ,  a  • 

The  Committee  appointed  by  the  Manufacturers  Associat  on 
November  2d,  1896,  to  investigate  the  problem  of  the  Brooklyn 
water  supply,  respectfully  submits  the  follo^ylng  report: 

The  Committee  has  given  much  time  and  thought  to  the  con- 
sideration of  this  problem.  With  but  few  exceptions  it  has  met 
weekly  since  its  appointment.    The  foUowmg  gentlemen  have 

^^^'Peter  MUne,  Chief  Engineer  of  Brooklyn  Water  Works. 
Hon  Alfred  T.  White,  ex- Commissioner  of  Public  Works. 
Mr.  C.  C.  Vermuele,  Civil  Engineer.  wf.rn.nr.rt 
Mr.  Lawrence  E.  Eisenhut,  an  Engineer  m  the  Water  Depart- 

Mr.  Washington,  CivU  Engineer  and  expert  in  deep  driven 

^^Mr  I  M.  De  Varona,  Engineer  of  Wa.ter  Supply. 

Besides  these  hearings,  numerous  documents,  reports,  com- 
munications and  data  of  all  kinds  have  been  carefuUy  read  and 

considered.  .    .  u„r„.-^ 

The  Board  of  Underwriters  was  invited  to  appear  betore  tne 
Committee  in  the  person  of  Mr.  Geo.  A.  Stanton,  m  <xda  that 
the  fire  insurance  interest  might  be  thoroughly  conserved;  but,  as 
he  was  to  appear  before  the  Committee  on  Water  and  Dramage 
of  the  Board  of  Aldermen,  the  report  of  that  proceedmg  was  sub- 
stituted, and  has  had  the  careful  attention  of  the  Committee. 

The  evidence  before  the  Committee,  while  m  the  main  satis- 
factory, and  of  such  a  character  as  to  enable  it  to  reach  a  con- 
clusion, has  been  in  certain  important  particulars,  conflictmg, 
especially  upon  the  question  of  the  source  of  supply  of  the  Long 
IsKid  water-shed,  so  that  it  has  seemed  best  to  state  to  you  both 

sides  of  the  case.  .         .  .  , 

The  Committee  has  felt  at  times,  that  its  position  was  somewhat 
analogous  to  that  of  the  Indian  Rainmaker,  who  is  expected  by 
means  of  incantations  in  time  of  drouth,  to  produce  rain  ^mce  the 
curious  old  custom  of  locating  wells  by  means  of  the  forked  witch- 
hazel  stick,  has  been  duly  presented  to  the  Committee,  as  well  as 
other  well  established  and  property  authenticated  forms  of  divina- 
tion.   While  it  was  not  thought  necessary  to  use  them,  yet  the 
Committee  did  not  feel,  with  the  faith  of  a  Moses,  that  it  had  the 
power  to  strike  the  solid  rock  and  command  the  water  to  gush 
forth.    But,  as  a  matter  of  fact,  it  has  felt  that  beneath  the  sands 
of  Long  Island  is  stored  a  large  supply  of  pure  and  abundant 
water  which  may  be  obtained  by  the  intelligent  and  persistent 
development  of  the  deep-driven  well  system,  and  that  there  is  suf- 
ficient data  upon  which  to  base  this  conclusion  and  to  urge  upon 
the  authorities  the  necessitv  for  continued  and  definite  work  m 
this  direction,  until  it  has  been  conclusively  demonstrated  to  be 
either  a  success  or  a  failure.   It  is  all  the  more  strongly  urged,  as 
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for  some  vcars  to  come  it  is  the  only  practicable  source  of  supply 
upon  whiVh  llrooklyn  can  depend.    But  this  recommendation  is 

not  to  he  understood  as  sug^gesting  that  thought  and  attention 
slunild  not  1)0  <^\xcn  to  other  places  for  the  ultimate  and  final 
source  of  supply.    The  proljlein  then  assumes  two  phases: 

1st.  Present  Sup]~)ly, 

2d.  Future  Supply. 
Will  the  ]^rescnt  supply  fn^ii  the  Lon^-  Island  water-shed  1)e 
the  Inimical  forerunner  of  the  future  snp]^ly.  (^r  nnist  this  future 
sui)])lv  he  secured  from  an  entirely  new  and  foreii;n  source? 
I'pon  these  two  couditious  hang  the  solution  of  the  problem  and 
its  treatment. 

The  elements  to  be  considered  are  (]iiantity^ytiiality, ancl, 
pcnse.  lUtt  without  adequate  quantity,  aTTelse" is  futile,  and  the 
question  then  resolves  itself  down  to  this.  Tfjhe  fiiture  supply_  is 
not  to  be  obtained  from  the  Long  Island  water-shed,  how  long 
can  the  present  supply  be  kept  unpolluted  and  furnished  in  suf- 
ficient quantities  to  meet  the  demand,  until  a  new  suppl>  can  be 
I  obtained  elsewhere?  Into  this  question,  the  element  of  expense 
^  cannot  enter.  On  the  other  hand,  if  the  future  supply  is  at  our 
door  and  is  to  be  had  by  the  development  of  the  present  system 
of  water  works,  then  the  question  of  quality  and  expense  may 
enter  in:  for  a  choice  of  plans  lies  open  for  consideration  and 
adoption:  and  that  i^lan  which  promises  the  greatest  quantity  of 
water  of  the  hest  quality  at  the  least  expense  naturally  will  com- 
mend itself  for  adoption.  Therefore,  with  these  <;-eneral  proposi- 
tions in  mind,  your  Conunittee  has  c(jnducted  its  business,  and 
presents  its  thought  and  conclusions. 

SOURCES  OF  SUPPLY. 

It  is  estimated  thai  the  popiilati(Mi  of  Brooklyn  is  one  million, 
forty-two  thousand,  five  himdred.  The  avera.cfe  dailv  consump- 
tion of  water  from  the  Ridgewood  supply  for  1896  has  been  in 
round  numbers,  81,000,000  of  "fallons.  reaehin<x  05.000.000  of 
jrallons  on  February  17th,  i8q6,  and  97.672,931  on  January  26tli. 
1897.  The  supply  obtained  from  all  other  sources  may  be  esti- 
mated at  7,ocx),ooo  of  gallons  ncr  dav.  distributed  as  follows: 
Gravesend  supply.  1,800.000;  New  Utrecht,  t.ooo.cxx);  Long 
Island,  W.  S.,  2,<;oo,ooo;  Flatbush,  1,500,000;  Blythebourne,  100,- 
000:  West  Brooklvn,  50,000— a  total  of  6,950.000  gallons. 

With  a  ])()pulation  as  stated  above,  the  daily  consumotion  per 
capita  would  be  78  stations  under  present  conditions.  With  the 
addition  of  the  newly  consolidated  wards,  it  would  be  difficult  to 
ascertain  the  increased  consumption  for  the  next  few  years;  but 
under  the  same  normal  conditions  which  have  obtained  in  the 
])ast.  the  Yearly  increase  for  Brooklyn  mav  be  estimated  at  5.000.- 
000  crallons  per  day.  which,  however,  is  subiect  to  variations. 
When  a  comoarison  of  the  dailv  constmiption  of  Brooldvn  per 
capita  with  that  nf  a  few  other  lart'-e  cities  is  mnde.  showing-  for 
New  York  TOO  £jallons.  Chic-ieo  t^t  sallons.  Philadelphia 

gallons,  St.  Louis  75  gallons,  Boston  97  gallons,  Buffalo  217  gal- 


5 

Ions,  and  Woonsocket,  Rhode  Island,  22  f,^allons  per  day,  it  will 
tie  seen  that  the  consumption  in  Brooklyn  is  by  no  means  ex- 
tessive.  And  in  comparison  with  European  cities  such  as  Lon- 
don, where  the  consumption  is  42  gallons  per  capita,  it  is  exceed- 
ingly liberal.  There  is  no  question  tliat  under  a  properly  con- 
structed and  well  regulated  system  of  distribution  a  daily  allow- 
auco  of  75  gallons  would  be  ample,  not  only  for  domestic  uses  and 
lor  public  service,  including-  fire  services,  but  also  for  what  might 
be  termed  excessive  waste. 

The  question  of  how  much  longer  we  can  depend  upon  the  ex- 
isting and  prospi'ctive  sources  oi  ^upply  from  our  present  water- 
shed has  to  be  met  Mr.  De  \  erona  states  "that  the  maximum 
ultimate  supply  upon  which  we  can  safely  rely  from  the  present 
Brooklyn  water-shed  should  be  estimated  no  higher  than 
1 1 4,00c, ooo^allons  per  day ;  and  that  even  this  amount  cannot  be 
tTei"}Tii7IeTupon" Tinless^^^  designed  for  the  development  of 

the^ater-sned  and  on  wliicfi  it  is  based  are  completed.  These 
are  increased  driven  well  stations,  increased  pumping  power  at 
Milburn,  new  66-inch  steel  conduit  to  East  New  York,  repairs  to 
the  Milburn  Reservoir  so  that  it  may  be  utilized,  and  additional 
storage  capacity  within  the  City  Hmks."  He  adds  "that  an)  cur- 
tailment in  the  execution  of  the  works  must  correspondingly  de- 
crease the  estimated  ultimate  yield  and  that  in  fact,  without  any 
of  the  above  works,  immunity  from  a  shortage  in  the  supply  can- 
not be  guaranteed  even  for  the  coming  Summer  or  Fall."  Mr. 
W  bite  also  takes  the  saiue  view,  and  states  that  immediate  action 
for  a  sup])ly  (jf  pure  water  is  demanded  at  once.  Mr.  Milne  and 
others  coincide. 

In  developing  the  water-shed  of  I-ong  Island.  Mr.  De  \  arona 
lays  emphasis  upon  the  fact  that  the  6Q-inch  steel  conduit  to  bring 
water  from  Milboume  to  New  York  should  be  completed  at  once. 
As  it  is  now.  "we  wasted  last  vear  from  freshets  over  1.200,000,000 
gallons  which  could  have  been  profitably  saved  had  the  line  been 
completed."  He  states  "'that  tlie  driven  wells  are  divided  into  two 
classes— deep  and  shaUow  wells.  The  shallow  wells  vary  in  depth 
from  40  to  85  feet,  extending  for  some  distance  m  a  straight  line, 
the  character  of  the  water  being  generally  good— better  than  that 
flowing  from  the  streams.  It  is  intended  to  drive  some  more 
wells  The  objection  to  a  siipplv  froni  clrivenjwells  js  .the  doubt 
which  must  exist  as  to  itj^pernianency,  <^wing  to  thfr  difficulty  of 
(let^rmining  the  FrilSutary  area.  We  may  be  able  to  get  1 14,000,000 
-aHons  per  dav  after  all  the  stations,  as  well  as  the  works  already 
meiiticMied.  have  been  completed."  Mr.  De  Varona  thinks  it  ab- 
solute nonsense  to  sav  there  is  a  supply  of  water  under  Long 
Island  which  comes  under  the  Sound  from  the  mainland,  since 
there  are  facts  that  prove  that  theory  to  be  absolutely  fa.se.  1  here 
is  a  supply  that  is  worthy  of  investigation,  but  it  does  not  come 
through  Connecticut  and  under  the  Sound.  This  statement  is 
proved  bv  the  fact  that  when  we  are  smking  deep  wells  we  do  not 
always  -ct  water.  We  sometimes  have  to  abandon  the  stand; 
and  since  the  first  well  was  sunk  at  Jan^.aica  in  1890.  the  process 
has  been  followed  in  each  place  on  the  Island.    Sometimes  we 
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s-et  water  and  sometimes  we  do  not,  and  m  several  of  these  well. 
iJhave  f'aUed  to  meet  the  clay  bed  under  which,  we  are  told,  hes 
he  water  we  are  seeking.    We  have  counted  upon_wMJSMe^  ^e 
tt  afcom  ng  from  thl  raiufajl,  a^JTEh^uTThas  been,  we  got 
kSnvhat-we  counted  on,  showing  that  the  id^  of  an  imniense 
Jeservo^  in  der  Long  Island  is  a  flUacy."  Mr  De  Varona  stages 
"  \  e  have  gone  as  deep  as  400  feet.    The  well«J««J^^„^^ 
100  feet  in  depth.    The  best  territory  for  wells  has  been  trom 
tanJica  to  SpAng  Creek,"  and  adds,  "I  do  "ot  say  that  I  have  no 
iith  in  water  that  mav  be  underground,  and  do  not  say  it  is  not 
worthy  of  nve  ttgation ;  but  the  Statement  that  there  is  an  mex- 
Zstible  supply,  as  clanned  by  some,  and  that  it  comes  from  the 
outside  of  the  island,  I  do  not  believe.  «-  ■  , 

Mr  White  says  there  is  an  area  on  Long  Island  sufficient  to 
furnish  at  least  250,000,000  gallons  of  good  water  per  day.  Eight> 
ner  cent  S  theiater  in  Brooklyn  to-day  is  better  than  most  of 
The  wateV  you  can  get  in  other  cities,  and  the  other  twenty  per 
cent  would  be  considerably  better  if  the  water  was  allowed  o 
'lu  ;  -T^ut  we  have  not  extensive  reservoirs,  and  cannot  allow  it  to 
e t  ie'    If  we  were  to  purchase  the  streams  on  Long  Island  we 
;hould  purchase  about  100  yards  on  each  side.    State  boards  ( f 
Sth  S  ve  150  feet,  but  he  should  prefer  greater  distance^ 
While  it  inight  be  advisable  to  have  trees  planted  around  runnmg 
.  1  aius  (as^hey  would  in  a  measure  prevent  evaporati^i)  lu. 
thinks  it  would  not  do  to  have  trees  around  ^es^^^^s.  Jhe  ^^^^ 
ter  of  tree  planting,  however,  is  a  minor  question.    The  question 
of  securing  land  on  the  bank^  of  streams  is  of  present  importance 
In  reoar  I  to  the  rainfall,  it  is  estimated  that  ^oper^nt^  be 
ed 'without  injury  to  the  growth  of  5°^-^^' ^^^^^f^^X 
mate  rainfall  on  Long  Island  is  44  mcbes,  <^*"^^^;lyi^^^^ 
water  is  undoubtedly  there  for  Brooklyn.    He  believes  there  is 
enough  water  in  Long  Island  to  supply  Brooklyn  ^r- _years  to 
come"  but  where  we  should  go  there  for  it  is  another  thmg  bM 
would  have  to  be  based  on  the  cost :  but  he  has  not  the  least  doubt 
there  is  plenty  of  water  in  that  shed. 


EXISTENCE  OF  SUBTERRANEAN  PASSAGES. 

Mr.  ^^•ashington  states  that  it  is  his  opinion  that  there  are  sub- 
terranean passages  on  Long  Island  that  wiU  g»ve  ^.^^er 
Brooklyn  can  ever  use,  if  we  bore  deep  enough  to  fap  these 
passages.  To  his  mind,  these  underground  passages  act  as  stor- 
age for  the  surface  to  a  certain  extent.  Since  it  has  been  Proyed 
that  the  water  is  moving  and  that  there  is  hfe  there  this  is  proof 
that  the  water  has  a  source;  and  since  several  of  the  wells  have 
sent  out  water  ^^ith  force  enough  to  throw  it  over  the  surface,  this 
shows  there  must  be  pressure  behind  it,  and  such  pressure  as  can 
come  oniv  from  some  higher  ground  than  any  on  Long  Island. 
Long  Island  is  not  alone  in  this  respect.  There  is  a  section  m 
Dakota  in  which  a  pressure  of  200  pounds  is  obtained  from  some 
of  these  underground  passages.  This  must  come  from  a  moun- 
tain, as  there  are  no  hUls  which  could  possibly  give  such  pressure. 
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Many  believe  it  comes  from  the  Rockies.  The  vvater  is  there, 
Se  o  1 V  way  to  account  for  it,  is  that  it  comes  through  under- 
glmd  plage's  from  a  high  source  con.es  with  ato^^^^ 
same  conditions  existing  m  Long  Island,  /^f^^..^'^^^^''.,^ 
1- lorida  "ivmo-  7  000,000  gallons  per  day,  and  elevating  the  water 
!Hl4tbo^;:tl/e' surface.^  This       t  -me ^^^^^ 

there  are  no  hills  there.    In  Western  Kansas  there  is  a  weii 
g  v  ng  a  wonderful  supply  of  water,  which  has  no  app«rents^e^ 
£id  the  peculiarity  of  it  is,  that  there  tne  soil  is  of  such  a  character 
that  rhe'lre  is  no  possibility  of  the  water  percolating  through  it 

from  the  surface.  ,  k^^omc^ 

The  surface  drainage  of  Long  Island  is  quite  nominal  because 

the  country  is  too  level  to  permit  of  the  V^^^^-^^^^^^' 
of  the  wells  The  sources  must  be  higher.  If  we  should  get 
1^  tato  fte  deeply  bedded  st«ta  of  the  Island  .ve  have  no 
doubt  we  should  eet  the  water  we  wish.  The  trouble  witn  me 
weSTnow  is.  they  do  not  reach  the  water,  and  where  we  get  a  good 
s^nSv  oTwkter  there  is  a  gradual  slope  to  the  rock  strata  that 
vvS  havTa  tend«icy  to  bring  the  water  from  the  mainland  un- 
::  teSc:.n^M  it  in  the  Island;  which  wouM^^^^^^^^^^^^ 
the  assumption  that  the  water  we  get  ^om  X^?;;  ^^^^^^"^  ^^^^ 
its  source  from  some  other  place  of  sufficient  height  to  give  it  tlie 

Mn  Eilenhut  says  that  in  Sprhig  Creek,  near  Rjff^wood  Sta- 
tion in  1889,  two  hundred  two-inch  wells,  from  60  to  75  feet  m 
leTth  and  stretching  over  500  feet  in  length  and  20  f ed^  m  wi^ 
xyere  Vut  down,  making  a  cluster  of  wells    In  1894,  anoth^ 
stind  was  constructed  of  15  ^vells,  5  inches  m  diameter,  m just  tiie 
^me  strata,  covering  an  area  of  about  75  feet  square,  which  to  a 
?r?at  degree  stopped  the  other  cluster.    To  produce  the  amount 
of  water  that  comes  from  these  wells,  would  require  an  acreage  of 
SoMess  than  nine  square  miles,  and  yet  it  is  obtained  entirely 
within  a  few  square  feet.    It  is  a  mystery  whence  it  comes  if  it 
does  not  come  from  some  subterranean  passage  where  it  is  ^ored. 
Since  that  time,  there  have  been  a  number  of  8-inch  wells  con- 
stmcted  to  go  beneath  the  first  and  penetrate  the  clay  beneath  ; 
and  it  is  a  mitter  of  speculation  why,  when  we  go  down  through 
this  clay  we  get  a  greater  force  of  water  than  we  do  from  the 
Shallow  Wdls.^  It  must  have  a  force  ba^k  of  it,  and  possibly  it 
does  come  through  the  Sound  and  from  the  mainland,  for  1  has  a 
nressure  that  brings  it  to  within  8  or  10  mches  of  tide  surface  Of 
thSrwelK  one  his  furnished  from  900.000  to  t. 000,000  gallons 
n  twentv-four  hours.    The  reason  we  cannot  get  the  water  hes 
!J  the  construction.    Wells  appear  in  the  reports  that  have  nev-er 
been  tested.    He  states,  "I  should  say  that  we  should  have  8-inch 
yells  from  two  to  three  hundred  feet  centers  and  the  system  to 
be  profitable  should  extend  over  two  to  six  miles.    I  would  make 
an  underground  river;  that  is.  one  following  up  along  m  a  hue 
w  th  these  deep  wells  that  should  tap  the  subterranean  sources, 
and  then  parallel  to  that  construct  another  of  the  s«ne  style,  whidi 
could  be  used  in  an  emergency.    If  you  put  them  two  md^/JPart 
there  is  no  danger  of  theu-  drawing  from  each  other.  Beginning 
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at  Spring  Creek,  the  City  should  buy  a  line  from  two  to  three 
miles  wide,  and  run  a  line  of  deep  wells,  when  we  would  have  no 
trouble  in  getting  the  water  we  want  and  getting  it  good.  It  is 
not  the  sources  of  water  that  are  at  fault,  for  while  we  would  have 
more  water  by  constructing  the  wells  along  a  line  instead  of  hay- 
ing them  in  a  cluster,  around  one  center,  we  would  have  a  still 
larger  increase  if  the  construction  was  different,  and  if  there  were 
n.()re  dee])  wells  that  could  reach  the  underground  sources." 
.Mr.  l-:isenhnt's  idea  is  that  these  underground  passages  draw  from 
a  storage  bed  or  reservoir:  and  if  what  comes  from  the  rainfall 
goes  into  it.  these  wells  will  draw  from  that  supply  as  well,  and  we 
can  then  pump  up  the  water  as  needed.  He  states  that  we  have 
tound,  baween  icq  to  400  feet  under  the  surface,  that  there  is  an 
innr.ense  storage  ground,  coming  from  where,  we  cannot  tell;  but 
he  is  confident  it  is  there,  and  he  would  not  be  surprised  to  find 
that  it  does  come  through  the  Sound  from  the  mainland,  for  it 
tertainlv  must  come  from  some  high  place  to  have  the  pressure  it 
has.  We  are  sure  it  has  circulation,  which  would  seem  to  show 
there  is  a  supplv  at  the  back  of  it.  He  has  reason  to  believe  that 
right  here  on  Long  Island,  along  the  line  of  the  old  conduit,  if 
we  should  construct  deep  wells  on  the  proper  plan,  we  could  get 
an  abundance  of  water. 

i'USSiLilLniKS  IN  THE  EXTENSiOX  OE  OUR  PRES- 
ENT SYSTEM. 

Mr.  \'emuiele  estimates  that  by  extending  the  present  water 
works  we  can  readilv  obtain  a  total  of  114,000,000  gallons  daily, 
and  adds  he  thinks  it  desirable  that  we  plant  trees  on  the  gather- 
ing ground.  He  has  not  been  able  to  prove  the  theory  that  there 
is  less  evaporation  in  wooded  country,  as  the  leaves  throw  off 
considerable  water.  The  great  advantage  of  wooded  ground  is, 
the  water  is  delivered  steadily,  and  has  a  chance  to  dispose  of  the 
sediment,  as  it  flows  slowly.'  The  chances  of  pollution  on  Long 
Island  will  increase  as  the  population  increases,  and  there  is  no 
sure  wav  of  controlling  it.  To  make  provision  for  the  increase 
nf  the  population,  and  to  keep  the  water  pure,  it  is  necessary  to 
secure  land  for  some  distance  on  each  side  of  the  streams,  he 
should  say.  one  thousayd  feet.  He  does  not  think,  if  the  City  did 
own  the  land,  along  the  streams,  it  would  be  w  ise  to  plant  trees 
too  near,  but  it  might  be  well  to  plant  trees  l)ack  from  the  streams, 
so  as  to  prevent  the  leaves  from  falling  into  the  water.  He  thinks 
it  would  be  well  to  have  a  fringe  of  cultivated  ground  between 
the  streams  and  the  treees.  His  experience  is.  that  whde  wells 
are  excellent  sources  of  supply,  the  supply  is  more  limited  than  is 
usually  supposed.  There  is  always  an  element  of  uncertamt>- 
about  wells.  You  never  know  when  you  are  connng  to  tlie  bot- 
tom of  them,  and  it  may  be,  at  the  time  you  most  need  it,  that  the 
wells  will  give  out.  The  contention  that  has  been  made,  that  if 
you  go  down  deep  enough  you  will  strike  a  strata  of  blue  clay,  and 
that  this  clay  extends  under  the  Sound  and  comes  from  Connecti- 
cut carrvin-  the  water  with  it,  is,  to  his  mind,  nonsense.   He  is 
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quite  confident  such  a  condition  does  not  exist  in  Long  Island, 
and  thinks  it  can  easilv  l^e  ])roved  by  sinking  wells  at  different 
parts  of  the  Island,  and  has  not  the  least  doubt  that  where  you 
would  find  clay  in  one  place  you  would  find  sand  and  gravel  in 
others;  and  as  gravel  does  not  hold  water,  it  is  easily  shown  that 
it  does  not  come  from  the  mainland.  His  experience  is  that  con- 
siderable of  the  water  comes  from  the  surface,  from  the  rainfalls 
and  when  the  acreage  is  taken  into  consideration,  and  what  the 
annual  rainfall  has  been,  he  thinks  it  will  show  just  as  the  en- 
gineer's report  shows  what  we  can  depend  on  from  Long  Idand. 


A  REVIEW  OF  THE  FOREGOING  EVIDENCE. 

The  foregoing  evidence  goes  to  show  that  the  authorities  and 
experts  all  agree  upon  the"  fact  that  there  is  a  large  amount  of 
water  to  be  obtained  from  the  Long  Island  water-shed.  They 
differ  as  to  the  sources  of  this  water.  Whether  it  comes  from 
the  mainland  and  under  the  Sound,  or  from  surface  drainage 
percolating  through  to  the  depths  below,  is  a  problem  which  we 
need  not  attempt  to  solve.  Inasmuch,  Iwwever,  as  the  evidence 
shows  water  to  exist,  and  as  the  suggestion  that  underground 
rivers  can  be  created  by  means  of  driven  wells  appears  reason- 
able, this  plan  is  recommended  rather  than  that  of  cluster  wells. 
And  the  recommendation  that  land  be  secured  from  100  yards 
to  1,000  feet  upon  each  side,  of  the  streams  and  that  trees  be 
planted  as  a  fringe  between  this  line  and  the  adjoining  property 
for  the  purpose  of  controlling  the  drainage  and  as  a  line  of  de- 
marcation is  also  favorably  considered.  While  the  sand  beds  of 
Long  Island  furnish  natural  filtration  for  the  surface  water  that 

r  ])ercolates  through,  it  is  a  yientific  fact  jhat.diaease-germs  are 
noLcrachcated  liyiliis  filtratiou.  ancT  fof  tliat  reason,  every  means 
possible  should  "be  devised  to  secure  from  i)ollution  the  streams 
supplying  the  water  of  I'.rooklyn,  and  the  surface  along  which 
the  driven  well  svstem  is  laid.  In  this  connection  the  suggestion 
of  Mr.  Vermuele  that  the  city  should  make  a  chemical  exam- 
ination of  the  water  it  uses,  so  as  to  ward  off  the  danger  that 

.  comes  from  impurities,  is  a  very  good  one.  The  Board  of  Health 
makes  an  examination,  at  the  present  time :  but  it  is  impossible 
for  them  to  attempt  to  do  it  as  it  should  be  done.  It  can 
only  be  done  properly  by  having  a  separate  department  for  the 
purpose.  Mr.  Vermuele  would  strongly  recommend  a  city  labor- 
atory for  the  express  purpose  of  watching  the  water  from  the 
present  supplies.  It  should  be  under  supervision  constantly. 
The  Board  of  Health  in  Boston  is  equipped  with  such  an  office. 
1  fe  considers  our  present  supply  on'  the  verge  of  danger,  and 
a  little  additional  pollution  would  produce  an  epidemic  similar  to 
the  one  in  London.  Water  which  has  become  objectionable 
should  be  ])urified  before  it  becomes  absolutely  dangerous.  An- 
ticipatory rather  than  remedial  agencies  should  be  employed. 
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AS  TO  WATER  METERS. 

Upon  the  assumption  that  the  daily  average  consumption  ot 
Brooklyn  is  bo,ooo,0O0  gallons  and  that  to  meet  the  present  re- 
quirements of  'the  city  we  need  100,000.000  Sfo^^'J;[\^^^Z 
lion  of  controhing  the  supply  becomes  immment  as  well  as  tnat 
of  increasing  it.   If  the  estimated  consumption  for  all  le£Umat- 
purposes  is  60  gallons  per  day  per  capita,  and  the  actual 
unfption  now  is  80  gallons  per  aay,  there  is  then  a  waste 
gahin.  per  day  per  capita,    if  this  waste  then  might  be^- 
uoUed  and  saved  to  the  city,  it  would  be  equivalent  to  merg- 
ing the  supply  to  100  gallons  per  day  per  capita.  In  this  connec- 
tion Chief  bngmeer  l^eter  Milne,  in  an  interview  published  m 
tbelirooklvn  UaUy  Eagle,  February  8th,  says  that  the  source 
of  this  waste  can  be  traced  to  the  defective  plumbing,  leaking 
faucets,  and  to  the  fact  that  in  the  winter  people  eave  the  water 
running  to  prevent  it  freezing,  and  that  in  the  summer  a 
great  deal  is  consumed  in  sprinkling  grass  plots  and  pavements, 
which  is  a  healthful,  and,  in  case  of  unUmited  supply,  a  legitmiate 
use  of  the  water.   This  brings  up  the  question  of  meters.  Can 
the  waste  be  prevented  by  meters  or  can  it  be  checked,  as 
stated  by  Mr.  De  Varona,  by  the  efficient  inspection  of  mains 
and  the  prevention  of  leakage  therein;  by  a  house  to  house  in- 
spection as  to  plumbing  and  tap  action  (among  which  is  the  use 
of  self-closing  faucets  in  aU  new  buildings),  or  by  the  adoption 
of  meters    This  last  would  be  undoubtedly  the  most  efficient, 
but  is  also  to  a  large  number  of  our  citizens,  the  most  repugnant, 
and  the  m^st  open  to  criticism.  While  the  difficulties  of  the  meter 
svstem  are  recognized,  it  is  certain  that  its  introduction  is  in- 
evitable    L  nder  an  ordinance  passed  September  lO&i,  l»94, 
the  supuh-  of  water  for  business  and  power  purposes  has  to  be 
metered: 'but  when  used  exclusively  for  domestic  purposes,  the 
consumer  shall  not  be  compelled  to  use  a  meter  unless  he  de- 
sires a  tap  larger  than  3-8  of  an  inch  for  a  20  foot  frontage  or 
its  equivalent.   This  was  amended  under  date  of  January  25tli, 
iSqS.  to  provide  that  in  no  case  shall  a  four -story  tenement  be 
metered  except  bv  consent  of  the  owner,    it  is  the  experience 
of  many  cities  in' using  meters  that  there  is  a  great  saving  o 
water.  The  statistics  and  data  of  194  "ties  and  towns  (eported  at 
the  sixteenth  annual  meeting  of  the  American  Water  Works  As- 
sociation at  Indianapolis  in  1896,  showed  one  hundred  and 
forty-five  cities  where  the  use  of  the  meter  was  generally 
satisfactorv  to  the  consumers  who  were    supplied  in  that 
way    ten '  cities  not  satisfied,  and  forty-three  which  did  not 
report.    To  be  more  specific;  the  number  of  meters  m  use 
in  Atlantic  Citv,  New  Jersey,  between  the  years  of  189S  and 
1896  ;vas  increased  from  350  to  1,806,  and  the  result  m  the 
diminution  of  consumption  during  the  month  of  July*  amount- 
ed  to  IS  per  cent.    The  cost  ot  these  meters  was  about  $15.19 
each    In  Albany,  New  York,  out  of  17,000  metered  taps,  the 
consumption  per  capita  has  been  rechiced  from  180  to  160  ga  - 
lons  daily.   The  annSal  report  of  the  Detroit  W  ater  Supply  Com- 
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mission  in  1895,  shows  that  the  meter  supply  began  in  1888; 
J^Hhe  pop^tion  had  increased  362-3  per  cent.,  the  con- 
"Siptit  r^m^ained  the  same,  making  the  increase  m  efficiency 
obt^ned  by  the  use  of  the  meters,  34  per  cent.  On  Janua^^^^ 
1st,  1896,  there  were  103,322  taps  used 

number  2,495  were  metered,  leaving  a  balance  of  100  82/  un- 
meSred     it  is  estimated  that  about  13  per  cent  of  the  ^^ater 
Ripply  1;  metered,  and  that  the  revenue  obtained  theretrom  is 
about  21  per  cent  of  the  total  consumed.  It  would  cost  $17.00 
to  meter  cSi  house  connection  in  Brooklyn  not  at  F^^ent  pro- 
v^dTd  for  the  total  expenditure  to  meter  the  entire  city,  ^ng 
:  :  rougl^stimate,  ^.out  $2,ooo,ocx>.    The  jncr^^^jf^^ 
water  due  to  the  introduction  of  meters,  would  *>e  about$lO^ 
per  million  gallons,  assuming  the  present  consumption.^  ^'^^ 
of  delivery  of  the  Brooklyn  supply  for  1895,  exclusive  of  the 
sinking  fund  charged  on  the  work  was  in  round  numbers  $56.00 
OCT  mfllion  gallons.   To  secure,  therefore,  20,000,000  gallons  of 
S^teToi  Siis  estimate,  the  cost  would  be  $46.00  per  million  ga^- 
lc«is  less.   It  would  seem  wise,  therefore,  that  the  city  author  - 
ir  should  take  into  consideration  the  matter  of       f-ng  U  e 
citv    It  should  not  be  a  charge  upon  the  householder.    1  he 
Sers  should  be  handled  and  controlled  by  the  city,  and  the 
derived  from  the  expenditure  would  easily  take  care  o 
the  interest  on  the  investment  and.  provide  a  ^mk  ng  fuml  as 
well  as  gradually  discharge  it.    In  doing  th  s,  however,  a 
fixed  rate  of  charge  should  be  made,  of  such  a  charac  er  as  not 
to  p  eclude  the  frfe  use  of  water  up  to  a  certam  hbetal  amoun  ; 
we  will  say,  if  60  gallons  of  water  per  day  per  capita  is  a  fair 
Iply    he  i  make%  nominal  charge  for  that  amount,  and  on 
all  hi  excess  thereof,  put  such  a  reasonable  cl^ge  as  may  be 
d  t  rm"  d  upon.  The'saving  of  20,000,000.  per  day.  wh.ch  seems 
to  be  the  amount  fixed  upon  by  experts,  is  wdl  worthyof  tl^ 
exoenditure.   To  meter  the  city  must  necessarily  be  a  matter  of 
tSe  as  the  location  of  10,000  meters  is  the  work  of  a  year,  an^^ 
.ther4fore,  it  would  require  at  least  nine  years  to  meter  the  en 

Thus,'  statistics  show  that  the  population  of  B^°°Jb^is  i  042  - 
KOO-  thkt  the  average  consumption  of  water  s  88,000,000  gal 
pTdav;  that  the  consumption  per  capita  is  77  gallons  ;  tha 
the  ave^e  consumption  of  water  for  manufacturing  purposes 
s  io!ooo^o  gallons;  that  103,322  taps  are  now  m  use ;  tha  2  49. 
meters;  are  now  in  use;  that  the  cost  of  meters,  including  sett  ng 
TaTout  $17^  each;  that  a  meter  will  wear  twelve  years:  that 
iy  the  use  of  meters  the  average  daily  consumption  may  be  re- 
duced o  60  gallons  daily.   In  this  connection,  the  question  o 
reDorts  inspection,  clerical  work  and  interest  on  the  sinking  fund 
ha^.  t^  L  ta"^^^^^^^  inio  consideration;  but  so  far  as  the  city  ts  con- 

erned,  the  annual  saving  by  use  <>«  "^^^^rs  ^y  m^^^*  "^L^f^!^ 
revenue,  would  amount  to  many  thousands  of  dollars.  Jhe  two 
noims  to  be  gained  are  first,  the  conti^olled  consumption,  so 
That  a  1  mav  be  treated  equitably ;  and  second  the  gam  m  revenue. 
B^h  of  them  would  seem  to  be  desirable  things  to  accomphsh 
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REQL'lRExMENTS  OF  THIL  FiRE  INSURANCE. 

In  the  report  of  the  i)rueee(hng's  l)efure  the  Comniittee  on 
W  ater  and  wranuiL;e,  of  tlie  iioarU  of  Aldermen,  Air.  (i.  A.  Stan- 
ton, appearing  ni  uelialf  of  tlie  underwriters,  urges  the  neeessity 
of  increased  pressure,  as  a  matter  of  insurance  risk,  and  under  this 
head  Air.  De  \  arena  says,  "in  regard  to  the  requirements  of  the 
fire  service,  it  has  l^een  stated  in  a  recent  communication  to  yc-)ur 
association,  'that  the  main  hydrant  pressure  in  the  city  should 
not  be  less  than  175  pounds  to  the  sc^uare  inch,  and  that  125 
pounds  of  the  pressure  are  entirely  impracticable  in  the  city  of 
Brooklyn/  But  the  175  pounds  pressure  would  not  be  desirable 
if  other  conditions  were  favorable.  A  much  greater  pressiire 
would  work  great  injury  to  the  ordinary  plumbing,  and  will  in- 
crease both  consumption  and  waste.  The  nominal  capacity  of 
fire  engines,  as  given  by  the  fire  department,  is  from  500  to  900 
gallons  per  minute;  the  usual  steamer  having  a  capacity  of  about 
700  gallons.  The  usual  working  pressure  is  lOO  pounds,  with 
a  possible  inerease  to  260  pounds.  A  pressure  of  lOO  pounds  on 
the  engine  with  a  2  1-2  inch  1)est  quality  rubber  lined  smooth 
hose,  and  i  1-8  inch  nozzle,  is  estimated  by  John  Freeman,  civil 
engineer,  to  give  a  discharge  of  265  gallons  per  minute,  with 
a  pressure  of  onlv  80  pounds,  and  will  give  a  good  effective  tire 
stream  reaehing'86  feet  vertically,  and  73  feet  horizontally.'* 
These  conditions  are  assumed  to  be  enough  for  the  requirements 
of  Brooklyn.  It  is  evident  that  the  effectiveness  of  the  fire  depart- 
ment depends  upon  the  quantity  delivered  by  tlie  mains,  and  the 
pressure  is  changed  by  the  fire  engines;  also,  that  abundance  of 
water  mav  be  delivered  through  the  distribution  pipes  with  tery 
little  pressure,  and  that  no  claim  can  be  made  by  the  underw  riters 
against  the  adequacy  of  our  supply  upon  the  account  of  low  pres- 
sure, as  that  pressure  is  entirelv  dependent  upon  the  fire  engines. 
Following  this  reasoning,  it  is  evident  that  all  the  requirements  of 
the  fire  service  are,  simply  a  sufficient  quantity  of  w  ater  to  keep 
the  fire  engines  supplied.  It  is  cheaper  to  obtain  the  pressure 
when  required,  by  the  fire  engines,  than  it  is  to  uselessly  main- 
tain half  in  the  surplus  pipes. 

WHAT  OTHER  CITIES  ARE  DOING. 

Manchester,  England,  with  a  population  in  1894  of  1,000,000 
has  organized  a  new  svstem  of  works,  by  which  it  derives  its  sup- 
])]y  by'gravit^'  from  Lake  Thirlmere,  a  lake  in  the  EnglisHTake 
drstnct.  the  liighest  point  on  this  water  shed  is  3,ii8Jeet  above 
the  sea  level,  the  area  of  tlic  lake  is  about  51  square  miles. 
The  length  of  the  aqneduct  is  cjS.niiles.  of  which  there  are  14  1-2 
miles  iTi'tnnnel' with  a  capacity  of  60,000,000  United  States  gal- 
lons daily.  The  works  were  begun  in  1885,  and  the  cost  up  to 
1894  was  $14,000,000.  l^onr  pipes  which  remain  to  be  laid  will 
increase  the  cost  to  $22,000,000. 

Liverpool,  with  a  population  in  1894  of  840,000,  derives  its 
supply  from  the  \'vrnv  River,  a  tributary  of  the  Severn,  in  Xorth- 
em  Wales,  an  elevation  of  785  feet  above  sea  level  The  reser- 
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voir  Lake  Vyrnv,  is  an  artificial  lake  into  which  the  river  runs. 
It  has  an  area  of  1,121  acres,  a  depth  of  70  feet,  and  a  storage 
capacity  of  14,557,000,000  United  States  gallons.  The  dam  is  of 
masonry,  and  is  144  feet  high.  The  water  is  strained  before  en- 
tering; the  lake,  through  wire  gauze,  having  10,000  meshes  to 
the  square  inch,  and  it  is  also  passed  through  filter  beds  about 
eig:hteen  miles  from  the  lake.  It  is  connected  with  a  distribution 
reservoir  for  Liver])ool  by  an  aqueduct  lo  miles  in  length. 
These  works  were  bej^im  in  1881,  and  were  completed  in  1892, 
Tlie  capacitv  is  48,000.000  United  States  gallons  per^day.  The 
cost  of  the 'works  has  been  $11,500,000,  and  an  additional  ex- 
pense of  $8,000,000  are  required  to  make  the  supply  of  48,000,- 
000  gallons  per  day  available. 

The  population  of  London  is  approximately,  4,500,000,  and 
it  obtains  its  present  snpplv  from  many  different  sources,  each 
of  which  proceeds  through  a  different  district.  Its  charges  are 
regulated  by  law,  and  under  government  supervision.  The  water 
is  obtained  from  the  water  shed  of  the  Thames,  and  there  are 
wells  sunk  in  the  underlying  chalk  formation.  The  wells  in  this 
location  are  from  100  to  800  feet  deep.  The  driven  wells  of  Lon- 
don have  been  estimated  to  give  anywhere  from  11,000,000  to 
48,000,000  gallons  daily.  The  whole  supply  is  filtered  with  great 
care.  A  roval  comtuission  was  appointed  because  of  complaints 
and  dissatisfaction  liaving  arisen  from  the  insufficiency  of  the 
snpplv.  and  under  its  i)ians,  five  streams  in  the  mountaitis  of 
Wales  are  designated  as  further  prospective  sources  of  supply. 
From  there  streams,  a  daily  supply  0^498,000,000  gallons  are  ex- 
pected. This  is  in  addition  to  other  snppHes,  and  the  total  will 
be  ^78,400,000  gallons  daily,  or  suflficient  to  supply  at  the  rate  of 
42  gallons  per  capita.  13,800,000  people,  Avhich  it  is  estimated  will 
be  the  probable  population  in  T945.  in  the  districts  now  supplied 
by  the  water  courses.  Two  af|ne(hicts  are  to  be  built,  one  j^5^o 
miles  long,  and  one  176  miles  long.  Filter  l)eds  are  proposed, 
and  the  total  cost  ofihe  completed  works  will  be  in  round  nuni; 
bers,  $195,000,000. 

Boston,  and  smaller  cities  of  eastern  Massachusetts,  need  a 
frrcater  and  better  supply  of  water.  To  furnish  this  Massa- 
chusetts has  established  an  immense  water  district,  which  in- 
cludes Boston  and  twenty-seven  cities  and  towns  within  a  radius 
of  ten  miles  from  the  State  House;  and  at  an  enormous  expense 
has  set  about  furnishing  an  abundant  supply.  To  do  this,  towns 
are  1)eing  depopulated,  and  an  innnensc  reservoir  is  being  con- 
structed. The  lowest  cost  will  be  $30,000,000  and  mav  reach 
$50,000,000.  An  interestino-  account  of  this  appears  in  Harper's 
\Veekly  of  January  i8th,  1897. 

Whaf  rkftifi"  riti^^  ar<*  dninp-  sooner  or  later  the  CTreater  Xew 
York  will  have  to  do.  The  estimated  snpplv  based  upon  the  in- 
creased population  of  the  Greater  New  York,  will  practically 
exhaust  in  five  vears,  in  the  iudgrment  of  engineers,  the  supply 
of  water  to  be  obt^iined  from  the  Croton  and  Long:  Island  water 
shed.  Following  in  the  footsteps  of  the  cities  quoted  above,  the 
underlying  sentiment  of  the  people  declares  that  an  abundance  of 
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pure  water  must  be  obtained,  no  matter  what  the  cost,  nor  how 
great  the  distance  we  have  to  go  for  it;  and  while  the  question 
of  exhausting  the  Long  Island  water  shed  along  the  hnes  U  d 
I  down  bv  driven  wells  is  upon  us.  we  must  concurrently  take  up 
I  the  question  of  the  ultimate  supply  for  the  Greater  New  York. 

SOURCES  OF  ULTIMATE  SUPPLY. 

Tliere  are  a  number  of  sources  of  ultimate  supply  for  the 
Greater  New  ^'ork.    The  Raniapo,  a  tributary  of  the  Passaic 
River  al)out  41  miles  distant,  is  supposed  to  be  good  tor  !«>  " 
S^,ooo  ,alUn'  dailv.    Some  years  ago,  the  State  of  New  Jm^ 
seeined  disposed  toliold  this  river,  entirely  beyond  the  "gbts  of 
riparian  owners,  and  the  valuable  null  property,  with  one  ex- 
cepfon  was  owned  bv  the  East  Jersey  Water  Company  a  cor- 
poration which  is  itself  supplying  New  Jersey  cities  with  water. 
You  would  have  then  to  deal  with  the  East  Jersey  Water  Co  - 
pany,  and  the  State  of  New  Jersey;  and  while  the  Ramapo  plant 
merits  attention,  it  is  hardly  in  line  with  the  best  thought  The 
Ten-mile  River;  or  HousaAbnic  source,  is  a  htile  more  extensive 
tianTh^Ramapo,  and  has  certain  marked  f-tvires  in  its  favor^ 
to  which  we  call  attention.    It  lies  at  the  head  of  he  Crotc^n 
.ater  shed,  and  the  conduit  through  which  it  is  to  ^^^J^'^^^ 
to  Brooklvn  passes  through  the  entire  length  of  the  Crotou 
catchment.    The  Ten-mile  River  and  the  Housatonic^^^^^ 
readv  been  examined  as  sources  of  increase  for  the  Croton  sup 
v\y  for  the  Citv  of  New  York.    The  Delaware  River  at  Port 
c  V    M  .  mite  states,  lies  about  sixty  miles  distant  from  Brook^ 
L  in  a  straight  line,"  and  when  fully       ^^^Pf^  ^If^^^ 
capacitv  of  not  less  than  2,400,000,000  ga  Ions  per  day^ 
L  not  far  remote  when  such  public  works  as  these  will  be  con- 
Templalid  and  operated  for  the  common  benefit  oH^e  whole  me- 
tropolis; and  with  the  assumption  that  twenty-five  years  hence 
1  the  Greiter  New  York  will  need  560,000,000  gallons  dai  y,  and 
ITm^s  will  need  1,120.000,000.  it  would  seem  wise  to  con- 
f  S^^TiSSFceref  supply,  as  the  upper  Housatonic  cxnild 
th7n  be  dVawn  upon  and  added  to  the  same  works,  adding  600,- 
gallons  dailv,  making  a  total     /  A.o.ooo.ooo  ga  on^^ 
dailv  bv  -ravitv;  and,  with  the  possiblejxten^on  to  the  Adiron- 

I  supply  for  the  Greater  New  York  can,  m  this  manner,  be  met 
,  intelligently  and  wisely. 

LEGAL  STATUS. 
T-n,ler  date  of  Eebruary  nth,  1897.  there  was  f Htonal  m 
the  Brooklyn  Daily  Eagle,  relative  to  the  water  ^^j^t 
nicipal  ownership/stating,  "the  proposition  to  Permit  the  ci^y  to 
incir  a  debt  equal  to  10  per  cent,  of  its  assessed  valuat^n  ej-l^ 
sive  of  its  water  debt,  which  was  made  by  Mr.  A.  G.  McDonalri  is 
worthy  of  the  serious  attention  of  those  men  who  are  watching 
The^gns  of  the  times.   We  know  that  for  -f-Y /^^/^^^l^^^^ 
supposed  in  this  city,  that  the  water  debt  need  not  be  included 


court,  but  the  case  was  not  taken  to  the  Court  o^^PP^^^J^^ 
was  before  the  new  constitution  was  adopted.  .That  documeM 

the  interest  on  all  water  bonds,  and  sufficient  tY^^^^^il^ 

for  the  redemption  of  the  bonds  when  they  come  due.  The  water 

debt  does  nofafTect  the  t^te  of  taxation  -  any  way^     I  this 

fo  the  .consttatton  as  sugg-es^ed  wouM  "gke^^^X^. 
publ  c  improvements  which  are  necessary.   "J*""      rwrard  to 

fhat  hereiS  lies  the  solution  of  the  ^^-^^^f  ^oWvn  al^l  S 
the  development  of  the  water  system  of  Brooklyn,  as  well  as 

*'rUnS"  Whilltur  committee  finds  abundant  e.i- 
denceTa  4rge  and  undetermined  supplv  of  water  to  be  had 

action. 

RECOMMENDATIONS. 
TU^  ^««.m,-fteP  recommends:   First:  The  development  to  rfie 

rou^fthTsand  aSd  tapping  whatever  sources  of  underground 

%TorTK^lte  protection  from  pollution  by  the  control 
an?dTr:ction  of  the  sewerage  of  vf       -^^^^J^f  ^^^^^^ 
upon  both  sides  of  all  streams  ^J^}^. 

driven  wells,  separating  it  from  ^^^^'^'''^ ^^^^J^^^^^ 
tree-:  to  reeulate  the  evaporation,  and  to  control  the  ^J^J^' 

Third-  The  immediate  establishment  of  a  chemical  ^e?artraent 
for  the  daily  analysis  of  all  supplies  of  water,  as  an  anticipatory 

"p^i^hTm  alo^^^^^^^  to  control  the  excessive  u.e  of 
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the  water,  the  same  to  be  supplied  free  and  controlled  by  the 
city,  but  the  charge  for  consumption  of  water  to  be  borne  by  the 
consumer,  j.nd  so  regulated  that  onl>-  a  nominal  charge  be  made 
fo'-  a  libi-ral  estimate  for  necessary  use— say  60  gallons  per  day 
per  capiti'— anv  excess  thereof  to  be  charged  for  at  such  rea- 
sonable rate  as  mav  be  determined;  but  under  no  consideration 
shall  the  introduction  of  meters  be  to  the  detrunent  of  the  health 
of  the  city,  nor  a  barrier  to  the^free  and  unlimited  use  of  water 
for  bathing  and  for  all  household  purposes. 

Fifth:  Immediate  action  to  be  taken  by  the  law  department  of 
the  city  to  ascertain  the  legal  status  in  regard  to  the  proposition 
to  separate  the  water  debt  from  the  constitutional  debt  limit  of  the 
nmnicipalitv,  so  that  it  may  care  for  itself. 

Sixth:  Concurrently  with  the  above,  the  City  of  Brooklyn  to 
consider  the  possibility  of  the  necessity  of  securing  its  ultimate 
supply  from  other  sources,  and  in  connection  with  New  York, 
steps  "to  be  taken  at  once  toward  the  appointment  of  a  commis- 
sion to  investigate  all  sources  of  supply  for  the  Greater  New  York. 

Seventh:  Plans  for  the  ultimate  sources  of  supply  for  the 
Greater  New  York  to  contemplate  a  period  of  not  less  than  fifty 
^  ears,  so  that  the  work  of  construction  may  be  harmonious  in- 
telligent and  economical  and  always  in  the  direction  of  the  final 

Eighth :  To  consider  the  Ten-mile  River  and  the  Housatonic 
water  shed  as  a  continuance  of  the  Croton  water  shed  and  as 
tinally  leadine"  up  t(^  the  Adirondacks  and  upper  Hudson  water 
shed  -  the  Delaware  "River  at  Port  Tervis:  and.  possibly,  the  Ram- 
apo  water  shed,  as  the  m<ist  feasible  projects  under  all  conditions 
noA\-  existing,  and  particularly  for  F.rooklyn,  m  case  of  the  hnal 
failure  of  the  Long  Island  water  shed. 

Respectfully  submitted, 

(  llAKLES  N.  ClIADWICK, 
WAl.  IIARKXESS, 
PETER  T.  AUSTEN, 
HENRY  CLEMENTSON. 


Brooklyn,  N.  Y.,  March  15th,  1897. 


The  f(jurlh  conclusion  in  favor  oi  the  adoption  of  meters  by 
the  City  of  Brooklyn  is  dissented  from  b\- 

WM.  HARKNESS. 
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